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Up to the present the means of determining the intensity of 
reaction of fish to light has not been studied. The reaction of 
fish to light has been characterized as "positive" or "negative". 
On the qualitative side these determinations are sufficiently accurate: 
in the first case the fish prefers to keep to the illuminated regions, 
in the second it avoids the illuminated regions. For judgement on 
the quantitative side of the reaction to light were used such definitions 
as "weak", "strong", "well marked", "fairly distinct", "weakly marked" 
reactions and so on; all these terms are of a subjective nature. 
In the study of the reaction to light of fish of one species or 
another, of different ages or under different conditions, in one season 
or another and so on, it is necessary to characterize more exactly 
the quantitative side of the reaction for the production of comparative 
materials. In a first attempt to give quantitative characteristics 
of the reactions of fish to light the following method is proposed. 
Let us assume that observations on the distribution or catch of fish 
are carried out in two sections of a water body or an apparatus, differing 
only in illumination (dark and light), with other conditions uniform. 
From data of repeated observations (about 10) is deduced the mean 
percentage occurrence of fish in the light and dark sections. The 
difference between these two values also shows the intensity of reaction. 
For example, coregonids [? vendace] in laboratory conditions, in an 
apparatus, were recorded in 68% of cases in the light section and in 32% 
of cases in the dark; it follows that the strength of the reaction of 
vendace to light will be 68-32=36% (+ 36%). 
The young of perch in the same conditions as the vendace were recorded 
in 100% of cases in the light section and at no time were observed in the 
dark section of the apparatus. In this case the strength of reaction 
to light of young perch will be 100-0=100% {+ 100%). 
Small eels in the light section of the apparatus in laboratory 
conditions in 3% of cases were observed in the light section of the 
apparatus [the repetition here is in the original Russian.] and in 
97% in the dark section of the apparatus; it follows that the strength 
of reaction to light of eels will be 3-97=-94% (minus 94%). 
A "plus" sign signifies a positive reaction (the fish prefer the 
light section) and a "minus" sign - a negative reaction (fish avoid the 
light sections). 
In Table l4 are shown the qualitative and quantitative characteristics 
of the reaction of certain fish to light. 
A negative reaction, i.e. they avoid light, is held by bleak (in winter), 
adult perch, carp and eels, A positive reaction is displayed by coregonids, 
bleak (in summer), young perch, fingerling rainbow trout, and young bream. 
A neutral reaction (indifferent relationship to light) was recorded for 
fingerling carp in winter. 
Positive reaction in different fishes is also highly differentiated: 
in young bream older than 40 days* it is hardly perceptible (+ 20%), 
somewhat stronger in coregonids (+ 36%), and sharply differentiated in 
young perch and bream at an early stage of development (+ 100%). 
With the weakly positive reaction in coregonids (+ 36%), these fish 
failed to be attracted by underwater electric lighting during catching 
experiments. Catching with a conical net and trawl was equal with an 
underwater electric light and without light. 
There are grounds for supposing that the reaction of fish to light 
can be utilised in the interests . of commercial catching in that instance, 
if the strength (intensity) of this reaction should exceed 70% (Table l4). 
With a positive reaction of a strength higher than 70%, fish will be 
attracted by the light as far as the formation of commercial concentrations, 
but with a negative reaction of the same strength fish will be repelled 
by the light (this also can be used in the interests of commerce). 
Data from the literature and obtained by us from experimental materials 
show that the basic reason of the urge of fish towards light appears to be 
a food reflex. In certain cases the approach to light constitutes simply 
the pursuit of food - plankton, which concentrates at the source of 
[* in the table it says "up to 40 days" - Translator's note] 
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illumination. An example is the urge of herring towards light 
(Grishchenk, 1951). With such subjects the intensity of the urge 
towards light corresponds with the intensity of feeding. In herring 
there is not a positive reaction to light in the period of spawning, 
when the intensity of feeding approaches zero. After spawning, the 
herring begin to feed strongly and they show a positive reaction to 
light. 
In other cases light appears as a conditional signal of feeding 
(Leksutkin & Prikhod'ko, 1951): fish are urged towards the light 
independently of whether they have objects of food in the illuminated 
zone at the given time; this appears in sprats and anchovies. Of course, 
a third form of food reflex may appear, when a conditional signal of 
feeding in the process of historical development has been converted to an 
absolute one, transmitted by inheritance and fixed in relation 
to the early stages of development, while in the young the necessary 
complex of other conditional signals had not yet built up. An example 
might be the urge towards the light of the newly-hatched young of certain 
fish. In this case there is an instinctive urge of the young towards 
the source of light. 
I.P. Pavlov did not see a sharp distinction between reflexes and 
instincts. "In this way" he wrote "both reflexes and instincts are 
natural reactions of organisms to certain agents and therefore there is 
no need to label them as different conditions. There is an advantage 
in the word reflex, because from the very beginning it has been given 
a strict scientific meaning. The totality of these reflexes comprises 
the basic fund of nervous activity both in man and in animals". (Pavlov, 
1949). 
S.G. Zusser (1953) accurately showed that the phenomenon of the 
attraction of fish by underwater electric light becomes clear and 
understandable for study if the teaching of I.P. Pavlov is applied to 
it. But it is impossible to agree with S. G. Zusser on this point, that 
the attraction of fish to underwater sources of light must necessarily 
be evaluated as a conditional food reflex: from this view-point the urge 
towards the light remains as completely incomprehensible, only that of the 
newly hatched young of certain fish even up to the beginning of catching 
food externally; with such young it was still not possible to produce a 
reciprocal reaction by a stimulant acting from the surrounding environment. 
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In our opinion, the attraction of certain fish to light appears as 
a manifestation of a food reflex: 
a) in the form of an urge after food (after organisms, appearing as 
objects of food), which, illuminated by underwater electric lamps, 
becomes well marked; 
b) when light in conditions of darkness becomes a feeding signal; 
c) when a conditional reflex to light has passed into an absolute 
one and appears as instinct. 
This scheme must be considered as a first approximation. It will be 
upset and changed depending on the physiological composition of the fish, 
on the environmental conditions and on the conditions of the historical 
development of the organism. 
Table 14. 
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Qualitative and quantitative characteristics of the reaction of certain 
fish to light. 
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